Enzyme assay for protein kinase using micellar electrokinetic chromatography with laser-induced fluorescence detection.
Micellar electrokinetic chromatography (MEKC) with laser-induced fluorescence (LIF) detection has been developed for a protein kinase assay. This protein kinase assay could readily determine the phosphorylation activity of substrate peptide kemptide using cAMP-dependent protein kinase (PKA) as a model enzyme. Kemptide and phosphorylated kemptide could be reacted with 7-fluoro-4-nitrobenzo-2-oxa-1,3-diazole (NBD-F) as a fluorescence derivatization reagent for LIF detection by directly adding NBD-F into the PKA enzymatic reaction mixture. These derivatives of substrate and product were separated and detected within the analysis time of 5 min by micellar electrokinetic mode using a mixture of sodium dodecylsulfate and methanol as a running buffer. Good linearity of the peak response of the phosphorylated kemptide was obtained over the range of 1-20 mU/tube of PKA in the assay. The relative standard deviation of the peak areas of the phosphorylated kemptide using 2, 5 and 10 mU/tube of PKA were calculated to <10.4%, indicating that the assay was reproducible. Also, IC(50) values of six PKA inhibitors, the K(i) value and the inhibition pattern of one inhibitor, which were calculated to estimate by the variation of the peak area of the phosphorylated kemptide using 5 mU/tube of PKA, were consistent with the published data. The sensitivity of the assay was higher than that of enzyme-linked immunosorbent assay (ELISA) for PKA phosphorylation activity, as IC(50) values, K(i) value, and the inhibition mechanism of inhibitors could be estimated using one-tenth amounts of PKA, compared with that of ELISA. The MEKC-LIF is expected to be very useful for protein kinase assay and its application to the estimation of inhibitors because this method does not entail experimentally troublesome procedures such as the preparation of antibody or fluorescence-labeled substrate.